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^ As early m 19i5. Lewis and Roth- 
echlM, wfai6 studied ike cardiac activation 
mpmm in th« dog ty peco jiding poten- 
tmh directly from tk« heart, wtote: "It 
mmt he evident that it k e matter oiSm 
^mmm/dtm, t« enettie a ctamM inter- 
l^ietstiaa of our curvcis.*'' 

The term ekdnagmm, as opposed to 

a »an?ding of cardiac pototkk tsxm ehw- 
tt®d«»iimsay in contact with tha hwt. a 
deiiaitioH izitroitiuced by Samojloff in 
ISIO.'^ Ei<S!Ctrograt»s fcm the raw dats 
for «s,Mi« TOpprng , wbkh hae beeu 
defiuDH^ "A ms&md by wiueh poteutiak 
recoil dimiUy the surfece of tlie 
hmt ere ^tuOly dtefiicted m a fanctioij 
«f ia an iiitegmt*d jaaoner."* and 
which isiaq>(»iaiit a» 1^ « reseateh tod 

tlie msxst tmamxi tm^aM crfcardlec 
«ai)}3iag b isochiional or activation map. 
jpiag. A cardiac iec^nfJ ump mMtm 
th« tontines «irfthB'«aj*Mjts t«OBrdBng ^ites 



in reia&ra to amtontica! Imtaissks €i^. 
heart «Bd wpre^nte the local mAv&txm 
0f myocandima at each i«oiwliQg site by 
a Bioj^ the timfi of actiratjou," In 
m iaochpomti map, eniy a six^e sctiva- 
tion time can be represeuted at mch site 
and all other inforraatjen .al$© coatairjed 
in uie etectrograuMi is discarded.* fa 
isechnjKai mapping, ttte inlerpf<e*alte:irf 
theeKcitatam sequenHse eft^ 
wi^dfef «n ^ bdtviduai 8ct3V8t««i 
a^igmdtoe«dhdledbipgi^ 

topgrame is «f mwial importaaK. Alissma- 
live iiuiijpmgHKfUiiais, naniely isopetBUiiaJ 
and ist^rivBtivs niflppmg,'' pkce empfca- 
fiis oa interpreting a esxn^^ro of atsii®, 
rather than a set at iiwimdtti: elecfcr©. 

Sb c^teu di£gcult and at tJiaes wawrtaiiJ. 

lite objective df this cha|»t«r is to 
revfew me mtaqMSBtation of individual car- 
diac dccb^c^^tais^ ia 2 
to tinting locM mivai»si?i, and CS^ 
to i»$»mgtjo;» contained in ^ mx^ksh 
l<«ie» of ele«tn^iii8. 'mm^bmi thte 
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«jj3asMiieKi.«>r!t of the h««rt- in. S-^iiiHeagisaal 
»pme md then diapbying ttet roeasure' 
merit m a sknilar 3-dimensiona! repneMn- 
tettto. 'Htfet inej^umwut <»uW be ef its 
mediffitacfil fijiKt«aj, dectrkdl fewictkMR, 

add ftmJter complexity, the measitrenmit 

itself miM be a value (such m actlvaticn 
time) or mi array (sudv aa eonductiea veloe- 
ky, with « magnitade and dirsMton). In the 
CUTfoat Bteratuiw, csfidiae mapping usually 
refers to measwiiag the eiectrksai actmty of 
hmrt in 2 or 3 dimensions and dis- 
:i3laLVing that actsvity on Z-tMrnmsiomi t^p- 
M«eKteSjoas. Tlie electricd activity is ofteo 
activation timea or i.sopotential8 that are 
iaeas«re4 dirwtly from eJ^cteodes 
tact with the timm «r aw»«^ajtat8d imm 

that are not in contacst with the tissue. 
This chapter proviides a brief intr(^«ctlo*i 
into the techmsjues of ibis cat^igory of car- 
iliac mappiijg, mi iJism ai«stotit«» hw w» 
bawK dealt with tjipiiaal annpUcatko? 
to this fcyije crf raaiHpiaf itt aiteatt i ' 



Ovendew ofCurrent TedbiuqtiiMi 

Most el«ct.ricai laappiag ef tb« 
heart is doae with eitherr uaipolar m 
bipolar el«tr«4e8 aud wjth mth^r 
aimultmeom laultidectrod© arrays or 
sequential mojNMiags from several elee- 
Vt^im on ttoe djftsi tod ef a catheter. A 
uniprtar (or «in{^e««nd«d) nteastireaiefit 
is itswaBy made rdteUve to scane distant, 
stable reference ea the th« exact 
positioB of which fjs geaepaSy not cob- 
sideritd criticai to the ficquisitioa. 
A hip^&r (or differentjal) raueasttr^ai^aat 
is betweea 2 electmies that ai« 
cli^ely <sl cm) spaced, Ofben, th(g 
vatioit time jrf the cells feeneatli the tiee. 
trode must be determined. Criteria «s«d 
to derive sctivatiou time-s fmm the 
re<>orded sigmh aw discussed in detail 
etevsrhere in this fewk, Briefly^ the mas- 
myim mg^bm d«riv.atjv« iis. the most 
wi<fe!y used' ariterios for defining acti. 
VBtkin *im« in a tmJpoter alsctrogram. 
Tto moM wWely used (enteraoa for bi|»o. 
ter eJ»c*pqp5ai»» b the peek of the mHin 
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